Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-267082 
(43)Date of publication of application : 29.09.2000 



(51)Int.CI. 




G02F 1/1335 
G02F 1/1339 


. _____ — , ; 


t _ ~ — 

(21) Application number : 

(22) Date of filing : 

,„ , — 


11-073069 
18.03.1999 


(71) Applicant 

(72) Inventor : 


: TOSHIBA CORP 
TANAKA TAKAOMI 



(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a liquid crystal 
display device which can improve the display quality. 
SOLUTION: The counter substrate of a liquid crystal 
panel is provided with plural columnar spacers 66 
arranged at positions opposite to scanning lines 34 on an 
array substrate. The respective columnar spacers 66 are 
formed in tapered shapes by processing a resin layer 
formed on a counter electrode 68 and besides are 
brought into contact with the scanning lines of the array 
substrate via an alignment layer 24. The inclined angles 
of the side faces of the respective columnar spacers 
with respect to the surface of the counter substrate are 
formed <90° and set to be <2 times pretilt angle of a 
liquid crystal composition. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] Wiring prepared in the shape of 
a matrix on the substrate of the pair by 
which opposite arrangement was carried 
out on both sides of the liquid crystal 
layer, and one of substrates, and two or 
more pixel electrodes which were 
prepared in the field surrounded with the 
above-mentioned wiring, respectively, 
and were connected to the 
above-mentioned wiring through the 
switching element, The color filter layer 
prepared on one of substrates, and two or 
more pillar-shaped spacers which were 
formed in the above-mentioned wiring 
and the location which counters on one of 
substrates, respectively, and held the 
predetermined clearance between the 
substrates of a projection and the 
above-mentioned pair to the substrate 
side of another side, While a preparation 
and each pillar- shaped spacer process the 



resin layer formed on the color filter layer 
and are formed in the taper configuration 
The tilt angle theta 1 of the pillar- shaped 
spacer [ have the side face which crossed 
at the tilt angle of less than 90 degrees to 
the front face of the substrate of the 
method of top Norikazu, and ] side face 
within the limits of 10% of the height of 
above-mentioned one substrate front face 
to a pillar- shaped spacer, The liquid 
crystal display with which psi 1 is 
characterized by filling the relation of 
theta 1 <=2psil whenever [ pre tilt angle / 
which the liquid crystal constituent in 
the above-mentioned liquid crystal layer 
has ]. 

[Claim 2] Each above-mentioned 
pillar- shaped spacer is a liquid crystal 
display according to claim 2 characterized 
by the tilt angle theta 2 of the 
pillar- shaped spacer side face in a height 
Llmicrometer location, the tilt angle 
theta 3 of the pillar-shaped spacer side 
face in an above-mentioned one substrate 
front face to height Ll+O.Olmicrometer 
location, and ** filling the relation of 
theta2<theta3 from above-mentioned one 
substrate front face. 

[Claim 3] Wiring prepared in the shape of 
a matrix, and two or more pixel 
electrodes which were prepared in the 
field surrounded with the 
above-mentioned wiring, respectively, 
and were connected to the 
above-mentioned wiring through the 
switching element, It has the liquid 
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crystal constituent enclosed between the 
array substrate which ****, the opposite 
substrate by which has a 
counterelectrode and opposite 

arrangement was carried out with the 
above-mentioned array substrate, and 
the above-mentioned array substrate and 
an opposite substrate. The 
above-mentioned opposite substrate A 
color filter layer and two or more 
pillar- shaped spacers which were formed 
in the above-mentioned wiring and the 
location which counters, respectively, and 
held the N predetermined clearance 
between the substrates of a projection 
and the above-mentioned pair to the 
above-mentioned array substrate side, 
While ****(ing), and each pillar- shaped 
spacer's processing the resin layer formed 
on the color filter layer and being formed 
in the taper configuration The tilt angle 
theta 1 of the pillar- shaped spacer [ have 
the side face which crossed at the tilt 
angle of less than 90 degrees to the front 
face of the above-mentioned opposite 
substrate, and ] side face within the 
limits of 10% of the height of 
above-mentioned one substrate front face 
to a pillar- shaped spacer, The liquid 
crystal display with which psi 1 is 
characterized by filling the relation of 
theta 1 <=2psil whenever [ pre tilt angle / 
which the liquid crystal constituent in 
the above-mentioned liquid crystal layer 
has ]. 

[Claim 4] Each above-mentioned 



pillar- shaped spacer is a liquid crystal 
display according to claim 3 characterized 
by the tilt angle theta 3 of a pillar- shaped 
spacer side face and ** in a height 
Ll+O.Olmicrometer location filling the 
relation of theta2<theta3 from the tilt 
angle theta 2 of the pillar- shaped spacer 
side face in a height Llmicrometer 
location, and the front face of the 
above-mentioned array substrate from 
the front face of the above-mentioned 
array substrate. 

[Claim 5] It is the liquid crystal display 
according to claim 4 characterized by 
preparing the above-mentioned 
counterelectrode in piles on the 
above-mentioned color filter layer, and 
forming each above-mentioned 
pillar- shaped spacer on the 
above-mentioned counterelectrode. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the liquid crystal display 
equipped with the column-like spacer. 
[0002] 

[Description of the Prior Art] Generally, 
the active matrix liquid crystal display of 
a light transmission mold holds a liquid 
crystal constituent between the array 
substrates and opposite substrates by 
which set predetermined spacing and 
opposite arrangement was carried out, 
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and is constituted between. 
[0003] Two or more signal wiring and 
gate wiring of two or more are prepared 
in the shape of a matrix on a glass 
substrate, and, as for the array substrate, 
the thin film transistor (Following TFT is 
called) as a switching element is prepared 
in the intersection of these wiring. 
Moreover, the pixel electrode which 
consists of transparent electrodes, such 
as indium TIN oxide (Following ITO is 
called), respectively is prepared in the 
field surrounded with signal wiring and 
gate wiring, and each pixel electrode is 
connected to wiring through the 
switching element. 

[0004] On the other hand, on the glass 
substrate, the black matrix pattern which 
consists of pro tection-from light nature 
ingredients, such as Cr, is formed, and, as 
for the opposite substrate, the 
counterelectrode with which red (R), 
green (G); and a blue (B) coloring layer 
are formed on it, and become it from 
transparence electric conduction film, 
such as ITO, on a color filter further as a 
color filter is formed. 

[0005] And the liquid crystal display is 

i 

constituted by countering an array 
substrate and an opposite substrate and 
enclosing a liquid crystal constituent 
with lamination and its gap. Moreover, in 
order to hold the gap between an array 
substrate and an opposite substrate to a 
predetermined value in this case, the 
spacer is arranged among both substrates. 



[0006] In recent years, instead of the 
spherical spacer, the liquid crystal 
display using a pillar- shaped spacer is 
offered as a spacer. According to this 
liquid crystal display, an opposite 
substrate has the pillar- shaped spacer of 
a large number projected toward the 
array substrate, and it holds the 
clearance between an array substrate 
and an opposite substrate, i.e., a eel gap, 
to the predetermined value by making 
the extension edge of these pillar-shaped 
spacers contact on wiring of an array 
substrate, for example, gate wiring, 
without spoiling a numerical aperture. 
[0007] These pillar-shaped spacers can be 
formed by carrying out the laminating of 
the coloring layer of a color filter 
mutually, without increasing a 
production process. 

[0008] By considering as the above 
configurations, it becomes possible to 
form a spacer in the location of 
arbitration alternatively, and generating 
of the fault (for example, the poor display 
by condensation of a spacer) which was 
produced in the case of the approach of 
sprinkling spherical spacer material can 
be avoided effectively. 
[0009] 

[Problem(s) to be Solved by the 
Invention] However, highly 

minute ization of a liquid crystal display 
progresses, and, as for gate wiring on the 
array substrate with which the black 
matrix of an opposite substrate and the 
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extension edge of a pillar-shaped spacer 
contact, the width of face is small in 
recent years. Therefore, in the liquid 
crystal display of the above-mentioned 
configuration, when there is a possibility 
that the side-face part of a pillar-shaped 
spacer may go into a pixel field and an 
error arises in the magnitude of a 
pillar- shaped spacer, and an 
arrangement location by the variation on 
manufacture especially, a possibility that 
the side face part of a pillar- shaped 
spacer may go into a pixel field is high. 
[0010] Thus, if a pillar-shaped spacer is 
arranged after the side face of a 
pillar- shaped spacer has started the pixel 
field, the orientation condition of the 
liquid crystal on a pixel electrode differs 
from the orientation condition of the 
liquid crystal kicked on the pillar-shaped 
spacer located on the pixel electrode, and 
on the display of a liquid crystal display, 
the difference in this orientation will 
become a shade and will be checked. 
Consequently, the display grace of a 
liquid crystal display will be worsened. 
[0011] This invention was made in view 
of the above trouble, and that purpose is 
in offering the case where dispersion in 
some location precision and dimensional 
accuracy arises in a production process, 
and the liquid crystal display which the 
effect of a pillar- shaped spacer is reduced 
also to highly-minute-izing, and can aim 
at improvement in display grace. 
[0012] 
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[Means for Solving the Problem] In order 
to attain the above-mentioned purpose, 
the liquid crystal display concerning this 
invention Wiring prepared in the shape of 
a matrix on the substrate of the pair by 
which opposite arrangement was carried 
out on both sides of the liquid crystal 
layer, and one of substrates, and two or 
more pixel electrodes which were 
prepared in the field surrounded with the 
above - mentioned wiring, re spectively, 
and werie connected to the 
above-mentioned wiring through the 
switching element, The color filter layer 
prepared on one of substrates, and two or 
more pillar- shaped spacers which were 
formed in the above-mentioned wiring 
and the location which counters on one of 
substrates, respectively, and held the 
predetermined clearance between the 
substrates of a projection and the 
above-mentioned pair to the substrate 
side of another side, A preparation and 
each pillar-shaped spacer are 
characterized by having the side face 
which crossed at the tilt angle of less 
than 90 degrees to the front face of 
above-mentioned one substrate while 
they process the resin layer formed on the 
color filter layer and are formed in the 
taper configuration. 

[0013] Moreover, wiring with which the 
liquid crystal display concerning this 
invention was formed in the shape of a 
matrix, Two or more pixel electrodes 
which were prepared in the field 
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surrounded with the above-mentioned 
wiring, respectively, and were connected 
to the above-mentioned wiring through 
the switching element, It has the liquid 
crystal constituent enclosed between the 
array substrate which ****, the opposite 
substrate by which has a 
counterelectrode and opposite 

arrangement was carried out with the 
above-mentioned array substrate, and 
the above-mentioned array substrate and 
an opposite substrate. The 
above-mentioned opposite substrate It 
has a color filter layer and two or more 
pillar-shaped spacers which were formed 
in the above-mentioned wiring and the 
location which counters, respectively, and 
held the predetermined clearance 
between the substrates of a projection 
and the above-mentioned pair to the 
above-mentioned array substrate side. 
And each pillar-shaped spacer is 
characterized by having the side face 
which crossed at the tilt angle of less 
than 90 degrees to the front face of the 
above-mentioned opposite substrate 
while it processes the resin layer formed 
on the color filter layer and is formed in 
the taper configuration. 
[0014] In the liquid crystal display of the 
above-mentioned configuration each 
above-mentioned pillar- shaped spacer 
The tilt angle theta 1 of the pillar- shaped 
spacer side face v of 10% of within the 
limits of the height of the substrate front 
face of the method of top Norikazu to a 



pillar- shaped spacer, The tilt angle theta 
2 of a pillar-shaped spacer side face [ in / 
psi 1 fills the relation of thetal <=2psil 
whenever / pre tilt angle / which a liquid 
crystal constituent has /, and / an 
above-mentioned one substrate front face 
to height Llmicrometer location ], The 
tilt angle theta 3 of a pillar-shaped spacer 
side face and ** in a height 
Ll+O.Olmicrometer location are filling 
the relation of theta2<theta3 from the 
substrate front face of the method of top 
Norikazu. 

[0015] Furthermore, it is characterized 
by preparing the above-mentioned 
counterelectrode in piles on the 
above-mentioned color filter layer, and 
forming each above-mentioned 
pillar- shaped spacer on the 
above-mentioned counterelectrode. 
[0016] According to the liquid crystal 
display constituted as mentioned above, 
according to an assembly error etc., since 
the tilt angle of a pillar- shaped spacer 
side face be formed in 2 double less or 
equal of the pre tilt angle of a liquid 
crystal ingredient in 10% of height range 
of a pillar- shaped spacer from the contact 
surface of a substrate front face and a 
pillar-shaped spacer, even when the 
lateral portion of a pillar- shaped spacer 
enter a pixel field, the poor orientation of 
a liquid crystal constituent do not occur 
and the display grace of a liquid crystal 
display do not fall. Moreover, rather than 
the tilt angle of the side face in the height 
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Llmicrometer location of a pillar-shaped 
spacer, the tilt angle of the side face in an 
Ll+O.Olmicrometer location is larger, 
and it is formed in 90 or less degrees. 
Therefore, a pillar-shaped spacer serves 
as a forward tapered shape configuration, 
and can prevent generating of poor 
orientation also in the field by which a 
mask is carried out in a pixel field and a 
protection-fromlight layer. 
[0017] 

[Embodiment of the Invention] Hereafter, 
the active matrix liquid crystal display 
concerning the gestalt of implementation 
of this invention is explained to a detail, 
referring to a drawing. 
[0018] As shown in drawing 1 , the active 
matrix liquid crystal display 10 was 
constituted as a liquid crystal display of 
Nor Marie White Mohd's light 
transmission mold, for example, is 
equipped with the viewing area 12 of 11.3 
inches of vertical angles. - 
[0019] This liquid crystal display 10 is 
equipped with two or more tape career 
packages (TCP is called) 18 which 
connected electrically the **** drive 

* 

circuit board 15, the scanning-line drive 
circuit board 16, each drive circuit board, 
and the liquid crystal panel for driving a 
liquid crystal panel 14 and a liquid 
crystal panel. 

[0020] As shown in drawing 1 and 
drawing 4 , by equipping a liquid crystal 
panel 14 with the array substrate 20 and 
the opposite substrate (color filter 



substrate) 22, by sticking by the sealing 
compound which does not illustrate the. 
periphery section, these substrates set a 
predetermined gap and opposite 
arrangement is carried out. And between 
the array substrate 20 and the opposite 
substrate 22, the liquid crystal 
constituent 26 of the twist nematic mold 
as a light modulation layer is enclosed 
through the orientation film 23 and 24, 
respectively. 

[0021] Polarizing plates 28 and 30 are 
arranged at the outside surface of the 
array substrate 20 and the opposite 
substrate 22, respectively so that the 
polarization shaft may intersect 
perpendicularly. In addition, when using 
the liquid crystal of macromolecule 
distributed process input output 
equipment which mixed transparence 
resin and a liquid crystal ingredient as a 
liquid crystal constituent 26, the 
orientation film 23 and 24 and polarizing 
plates 28 and 30 may be omitted. 
[0022] As shown in drawing 2 thru/or 
drawing 4 , the array substrate 20 has a 
glass substrate 31, and it is formed in the 
shape of a matrix on this glass substrate 
so that 800x3 signal lines 32 and the 600 
scanning lines 34 may intersect 
perpendicularly mostly as wiring. The 
pixel electrode 36 which consists of ITO, 
respectively is formed in the field 
surrounded with a signal line 32 and the 
scanning line 34, and each pixel electrode 
is connected to the intersection of a signal 



line 32 and the scanning line 34 through 
the thin film transistor (Following TFT is 
called) 38 as a switching element. 
[0023] Each pixel electrode 36 is mostly 
formed in the shape of a rectangle, and 
has the side edge of the pair which 
carried out contiguity opposite, and the 
side edge of the pair which carried out 
contiguity opposite in the signal line 32 
as the rim at the scanning line 34, 
respectively. 

[0024] In order that a glass substrate 31 
may attain thin shape -ization of a liquid 
crystal panel 14, the thing of 0.7mm 
thickness is used. As shown in drawing 1 , 
a signal line 32 is pulled out at the long 
side side of the array substrate 20, and is 
connected to the signal-line drive circuit 
board 15 through TCP 18. Moreover, the 
scanning line 34 is pulled out at the 
shorter side side of the array substrate 20, 
and is connected to the scanning-line 
drive circuit 16 through TCP 18. 
[0025] As shown in drawing 2 and 
drawing 3 , each TFT38 uses 
scanning-line 34 the very thing as. the 
gate electrode 40, the insulator layer 42 
of which the laminating of silicon oxide 
and the silicon nitride is carried out, and 
they consist on a gate electrode is 
arranged, and the semi-conductor film 43 
which consists of a- Si film is further 
formed on the insulator layer 42. 
Moreover, the silicon nitride film is 
arranged as a channel protective coat 44 
which self align is carried out to the 
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scanning line 34, and changes on the 
semi-conductor film 43. 
[0026] And the semi-conductor film 43 is 
electrically connected to the pixel 
electrode 36 through the n+ mold a-Si 
film and the source electrode 48 which 
have been arranged as low resistance 
semi-conductor film 46. Moreover, the 
semi conductor film 43 is electrically 
connected to the signal line 32 through 
the drain electrode 50 which extended 
from the n+ mold aSi film and signal line 
32 which are arranged as low resistance 
semi-conductor film 46. 
[0027] On the other hand, as shown in 
drawing 3 and drawing 4 , the opposite 
substrate 22 is equipped with the 
transparent glass substrate 60, and the 
2nd protection-from-light layer 63 which 
consists of the chromium (Cr) by which 
the laminating was carried out is formed 
on this glass substrate on the 1st 
protection-from-light layer 62 which 
consists of an oxide film of chromium (Cr), 
and the 1st protection-from -light layer. In 
TFT38 on the array substrate 20, the gap 
of a signal line 32 and the pixel electrode 
36, and the gap of the scanning line 34 
and the pixel electrode 36, these 1st and 
2nd protection-from-light layers 62 and 
63 are formed in the shape of a matrix so 
that each may be shaded. Moreover, red 
(R), green (G), and the blue (B) color filter 
layer 64 are formed in the location which 
counters on a glass substrate 60 with the 
pixel electrode 36 by the side of the array 
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substrate 20. In addition, in order that a 
glass substrate 60 may attain thin 
shapeization of a liquid crystal panel 14, 
the thing of 0.7mm thickness is used. 
[0028] Furthermore, for example, the 
smooth layer 67 of 2 -micrometer 
thickness extent which consists of 
transparence acrylic resin is formed on 
the color filter layer 64 and the 2nd 
protectionfrom-light layer 63, and the 
counterelectrode 68 which consists of ITO 
on this smooth layer 67 is formed. 
Moreover, the pillar- shaped spacer 66 
which serves as the scanning line 34 by 
the side of the array substrate 20 from an 
insulating material in the location which 
counters was formed on the 2nd 
protection from-light layer 63 and the 
counterelectrode 68, and it has extended 
to the array substrate 20 side. 
[0029] Each pillar-shaped spacer 66 is 
formed by carrying out patterning of the 
transparence acrylic resin layer of 
4.9-micrometer thickness extent formed 
for example, on the counterelectrode 68. 
And the orientation film 24 is formed in 
these pillar-shaped spacers 66 and 
counterelectrodes 68 in piles. 
[0030] As shown in drawing 2 and 
drawing 4 , in the condition of having 
stuck the array substrate 20 and the 
opposite substrate 22, and having carried 
out opposite arrangement, the extension 
end face of each pillar- shaped spacer 66 
has contacted through ****** 24 on the 
scanning line 34 by the side of the array 



substrate 20. And the gap between the 
array substrate 20 and the opposite 
substrate 22 is held by these 
pillar- shaped spacers 66 at the 
predetermined value. 
[0031] In the gestalt of this operation, 
each pillar- shaped spacer 66 is formed in 
the taper toward the array substrate 20 
from the opposite substrate 22 while it is 
formed of resin layer with the another 
color filter layer 64, as mentioned above. 
[0032] Although the width of face Wl of 
the end face section of the pillar-shaped 
spacer 66 and the width of face W2 of a 
point are set up and formed in the 
dimension which took into consideration 
enough the width of face L of the 
scanning line 34, and the superposition 
precision of assembly equipment, in order 
to realize a highly minute display and a 
daylight display, the width of face L of the 
scanning line 34 and a signal line 32 
becomes small, and they are approaching 
with the width of face Wl and W2 of each 
pillar- shaped spacer. 

[0033] Under the present circumstances, 
there is a possibility that a part of side 
face of each pillar- shaped spacer 66 may 
enter a pixel field, and the abnormality 
orientation of a liquid crystal constituent 
may occur also in any when the location 
precision of a pillar- shaped spacer and 
dimensional accuracy are low by the 
variation in the assembly equipment by 
which the array substrate 20 and the 
opposite substrate 22 are stuck and set 
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when the superposition precision of the 
array substrate 20 and the opposite 
substrate 22 is bad. 

[0034] Then, according to the gestalt of 
this operation, among each pillar-shaped 
spacer 66, as shown in drawing 4 , the tilt 
angle [ as opposed to an opposite 
substrate front face in the side face in the 
part to 10% of the height of the 
pillar- shaped spacer from opposite 
substrate 22 front face ] theta 1 is formed 
to the pre tilt angle p si 1 of the liquid 
crystal constituent 90 so that it may 
become the relation of theta 1 <=2psil. 
[0035] Moreover, when the tilt angle of a 
side face [ in / for the tilt angle of the side 
face in the part which separated LI 
micrometer from opposite substrate 22 
front face / theta 2 and the part left 
Ll+0.01 micrometers ] is set to theta 3, 
each pillar- shaped spacer 66 is formed so 
that it may be set to theta2<theta3. 
[0036] In addition, as small as possible, 
although theta2 and theta3 have a 
desirable direction near 90 degrees, the 
height of the pillar- shaped spacer 66 will 
be made to fall, and theta 1 will reduce 
the property of a liquid crystal display 
sharply, if theta 1 is made small beyond 
the need. 

[0037] The distance to the pixel electrode 
36 formed in the array substrate 20 from 
the side edge of the extension end face of 
the pillar-shaped spacer 66 Furthermore, 
D, The transparent electrode 24 which 
consists of 1TO formed on the 



pillar-shaped spacer 66 when E, the 
formation location of a pillar- shaped 
spacer, and the dimension error of width 
of face are set to B for the superposition 
dimension error of the array substrate 20 
and the opposite substrate 22, It is 
D>E+B so that the pixel electrode 36 

♦ 

formed on the array substrate 20 may not 
contact and short-circuit. -- (A) 
It is alike and is set up. With the gestalt 
of this operation, it is set as E= 7 
micrometers and B= 5 micrometers, and 
is formed in D= 10 micrometers of the 
above-mentioned (A) formula. 
[0038] On the other hand, the spacing a 
of the width of face W2 of the point of the 
pillar- shaped spacer 66, and the scanning 
line 34 and the pixel electrode 36 is 
L+2a-2D>W2. --(B) 
It is alike and is set up. 
[0039] Although the one where Wl and 
W2 are larger tends to form the 
pillar-shaped spacer 66, if it enlarges too 
much, the value of a of the 
above-mentioned (B) formula will have to 
become large, spacing of the scanning 
line 34 and the pixel electrode 36 will 
have to be extended, and the numerical 
aperture of a liquid crystal display will 
fall. In order to enlarge a numerical 
aperture, when spacing a is made small, 
the right-hand side of the (B) type is 
subtracted, and it becomes impossible 
moreover, to form the pillar- shaped 
spacer 66. 

[0040] Then, the tilt angle theta 2 is 
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formed and, as for each pillar- shaped 
spacer 66, the tilt angle theta 3 is formed 
in 80 degrees for the tilt angle theta 1 of a 
side face 60 degrees 50 degrees in the 
gestalt of this operation, respectively by 
devising etching conditions, using W2 as 
10 micrometers for spacing a, in order to 
enlarge a numerical aperture using 3 
thru/or 5.3 micrometers, and Wl as 16 
micrometers. That is, the tilt angle of the 
side face of each pillar-shaped spacer 66 
is set as less than 90 degrees. Moreover, 
the width of face L of the scanning line 34 
of the array substrate 22 is formed in 20 
micrometers. 

[0041] Moreover, the magnitude, 
arrangement location, and number of the 
pillar-shaped spacers 66 are determined 
according to the rigidity of a liquid crystal 
panel 14. Although the arrangement 
consistency of the pillar-shaped spacer 66 
and the rigidity of a liquid crystal display 
panel are in proportionality mostly, if its 
rigidity of a liquid crystal panel is not 
much large, under a low-temperature 
environment, as compared with 
contraction of a liquid crystal panel, 
contraction of a liquid crystal constituent 
will become large, and a vacuum bubble 
will be generated in a field. On the 
contrary, when the rigidity of a liquid 
crystal panel 14 was low and external 
force acts on a liquid crystal display, the 
pillar- shaped spacer 66 will be crushed 
and gap nonuniformity will arise. 
[0042] When investigated about such an 



arrangement consistency of the 
pillar- shaped spacer 66, and generating 
of the vacuum bubble under a 
low-temperature environment and the 
relation between GYABBUMURA and **, 
it turned out that gap nonuniformity 
when the vacuum bubble under a 
low-temperature environment is 
generated when the consistency of a 
pillar- shaped spacer is two or more [ 90 
micrometers / per pixel ], and external 
force acts is generated when the 
arrangement consistency of a 
pillar-shaped spacer is two or less [ 25 
micrometers / per pixel ] . 
[0043] So, in the gestalt of this operation, 
also when a vacuum bubble is not 
generated under a low -temperature 
environment and external force acts 
based on the above-mentioned result, the 
area of an extension edge has arranged 
100 micrometers of pillar- shaped spacers 
66 of 2 by the consistency of two pieces to 
3 pixels so that gap nonuniformity may 
not occur. 

[0044] According to the liquid crystal 
display constituted as mentioned above, 
even when a location gap and a doubling 
gap arise in a manufacture process, it 
realizes and the thing of the liquid crystal 
display which the lateral portion of the 
pillar- shaped spacer 66 did not affect the 
orientation of the liquid crystal 
constituent in a pixel field, and had good 
display grace can be carried out. 
[0045] Moreover, even when generating of 
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a vacuum bubble is prevented under a 
low-temperature environment and 
external force acts, generating of gap 
nonuniformity can be prevented, and the 
liquid crystal display which was excellent 
in image grace can be offered. 
Furthermore, it is not necessary to carry 
out patterning of the counterelectrode or 
to change the production process of a 
color filter layer, and the liquid crystal 
display of a configuration of having 
mentioned above can be manufactured 
cheaply and easily. 

[0046] In addition, this invention is 
variously deformable within the limits of 
this invention, without being limited to 
the gestalt of operation mentioned above. 
For example, in the gestalt of the 
above-mentioned implementation, 
although the pillar- shaped spacer was 
considered as the configuration which 
contacts the scanning line, it is good also 
as a configuration which contacts a signal 
line. .Moreover, the dimension of each 
part is variously deformable if needed, 
without carrying out gestalt ****** of the 
above-mentioned implementation. 
[0047] Moreover, although considered as 
the configuration which forms a 
pillar- shaped spacer on a 
counterelectrode and prevents the short 
circuit of a counterelectrode and a pixel 
electrode with the gestalt of operation 
mentioned above, after forming a 
pillar-shaped spacer, it is good for these 
pillar- shaped spacers also as a 



configuration which prepares a 
counterelectrode in piles. Furthermore, 
this invention can apply a pixel electrode 
and a counterelectrode also to IPS 
(Inn-PUREN- switching) Mohd's liquid 
crystal display formed on the same 
substrate. 
[0048] 

[Effect of the Invention] As explained in 
full detail above, according to this 
invention, by the tilt angle of the 
pillar- shaped spacer side face in 10% of 
height range considering as 2 double less 
or equal of the pre tilt angle of a liquid 
crystal molecule from a substrate side, 
and making the configuration of a 
pillar- shaped spacer into a forward 
tapered shape configuration, even when 
the side face of a pillar- shaped spacer is 
in a pixel field, the poor orientation of a 
liquid crystal constituent can be 
prevented, and the height of a 
pillar-shaped spacer can offer the liquid 
crystal display whose display grace 
improved. 

DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 
[Drawing ll The perspective view 
showing roughly the active matrix liquid 
crystal display concerning the gestalt of 
implementation of this invention. 
[Drawing 2] The top view showing 
roughly some array substrates of the 
above-mentioned liquid crystal display. 
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("Drawin g 31 The sectional view in 

alignment with line A- A of drawing 2 . 

[Drawing 4l The sectional view in 

alignment with line B-B of drawing 2 , 

and the schematic diagram of a 

pillar- shaped spacer. 

[Description of Notations] 

14 -- Liquid crystal panel 

20 -- Array substrate 

22 -■ Opposite substrate 

26 Liquid crystal constituent 

32 - Signal line 

34 Scanning line 

36 Pixel electrode 

38 - TFT 

66 -- Pillar- shaped spacer 

68 -- Counterelectrode 

90 -- Liquid crystal molecule 
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